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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high durability solid polymer electrolyte, 
having superior oxidation-proof against peroxide produced by a ceil reaction in an 
electrolyte film, etc, of a polymer electrolyte type of fuel cell or a hydrolysis apparatus, 
etc. 

SOLUTION: In a solid polymer electrolyte used in a fuel cell or a hydrolysis, etc, \ 
dispersed and blended are a transition metal oxide of, for example, manganese oxide, g 
ruthenium oxide, cobalt oxide, nickel oxide, chromium oxide, iridium oxide, lead oxide, 
etc, for contact-decomposing peroxide such as hydrogen peroxide (H202) produced by 
a cell reaction among electrolyte materials, to disperse and blend a stabilizing agent of 
peroxide such as tin combination for prohibit a radical of peroxide or to blend 
combination, including phenolic hydroxyj for making the produced peroxide radical 
trapped inert. 
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' NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)J ' 

[Claim 1] The high endurance solid-state polyelectrolyte characterize by the thing of whether distributed combination of the 
compound which carry out distributed combination of the peroxide stabilizer which carry out distributed combination of the 
transition-metals oxide which have the catalyst ability which crack catalytically the peroxide generate by the cell reaction in a 
polyelectrolyte ingredient , or control disassembly of a peroxide , or have a phenolic hydroxyl group be carry out , or to 
introduce a phenolic hydroxyl group by electrolyte polymer-chemistry association for which one of means be take at least . 
[Claim 2] Said transition-metals oxide is a high endurance soJid-state polyelectrolyte according to claim 1 characterized by 
consisting of one sort or two sorts or more of things chosen from manganese oxide, ruthenium oxide, cobalt oxide, nickel oxide, 
chromic oxide, oxidization iridium, and lead oxide. 

[Claim 3] The high endurance solid-state polyelectrolyte according to claim 1 with which said peroxide stabilizer is 
characterized by being the compound of tin. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. . 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows tlie word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high endurance solid-state polyelectrolyte excellent in the oxidation 
resistance used in more detail suitable for solid-state polyelectrolyte film, such as a polyelectrolyte mold fiiel cell and a water 
electrolysis eel, etc. about a high endurance solid-state polyelectrolyte. 
[0002] 

(Description of the Prior Art] Solid-state polyelectrolytes are solid-state polymeric materials which have electrolyte radicals, 
such as a sulfonic group and a carboxylic-acid radical, in a giant-molecule chain, since it combines with specific ion firmly or 
they have the property which penetrates a cation or an anion selectively, are fabricated a particle, fiber, or in the shape of film, 
and are used for various kinds of applications, such as elecrrodialysis, a diffusion dialysis, and a cell diaphragm. 
[0003] Under these circumstances, in for example, a polyelectrolyte mold fuel cell or a water electrolysis eel, it is used as 
polyelectrolyte film. In this case, a polyelectrolyte mold fuel cell prepares the electrode of a couple in both sides of the 
solid-state polyelectrolyte film of proton conductivity, supplies it to one electrode (fuel electrode) by making pure hydrogen or 
refining hydrogen gas into fuel gas, supplies oxygen gas or air to a different electrode (air pole) as an oxidizer, and acquires 
electromotive force. Moreover, water electrolysis manufactures hydrogen and oxygen by electrolyzing water using die solid-state 
polyelectrolyte film. 

[0004] By the way, in these polyelectrolyte moid fuel cells and water electrolysis eels, a peroxide generates in the catalyst bed 
formed in the interface of the solid-state polyelectrolyte film and an electrode of the cell reaction, while the generated peroxide is 
spread, it becomes a peroxide radical and an electrolyte is degraded. For example, although reduction of oxygen is performed by 
the fuel electrode on oxidation of a fuel, and the oxygen pole, hydrogen is used as a fuel, and the ideal reaction formula in the 
case of using an acid electrolyte is expressed with a fuel cell as shown in the following several 1 . 
[0005] 

[Equation I] Fuel (hydrogen) pole : H2 ->2H++2e-acid Base Pole : O2+4H++4e~>2H2O(0006] However, in a actual fuel cell, 
the side reaction other than these main reactions occurs. The typical thing is generation of a hydrogen peroxide (H202). The 
mechanism considered is as follows although not necessarily thoroughly understood about the mechanism of the generation, 
namely, generation of a hydrogen peroxide a hydrogen pole and an oxygen pole - although it may happen on both of the 
poles; it is thought on the oxygen pole; for example that 
several 2 by die imperfection reduction reaction of oxygen. 
[0007] 

[Equation 2] 02+2H++2e-->2H202(formula 1) [0008] Moreover, close is considered that the oxygen which is, or the oxygen 
which melted into the electrolyte on the oxygen pole and has been diffused to the hydrogen pole participates in a reaction by 
mixing intentionally as an impurity into gas on the hydrogen pole, the reaction formula is the same as that of the 
above-mentioned formula 1, or it is thought that it is expressed with the formula 2 shown in the followinR several 3 
[0009] 

[Equation 3] 2 M-H+02->2 M+H 202 (formula 2) [0010] M shows the catalyst metal used at the hydrogen pole here, and M-H 
shows the condition that hydrogen stuck to the catalyst metal. Usually, noble metals, such as platinum (Pt), are used tor a catalyst 
metal. 

[001 1] On the other hand, in water electrolysis, the reverse reaction of a fuel cell reaction occurs as a main reaction, respectively. 

The reaction formula is expressed as shown in die following several 4. 

[0012] 

[Equation 4] Oxygen pole : 2H2 0->02+4H++4e-hydrogen pole : 2H++2e~>H2[00l3) However, the side reaction which 
generates a hydrogen peroxide (H202) similarly here may occur. The mechanism is as follows although the mechanism is not 
necessarily understood thoroughly. That is, imperfection oxidation reaction of the water shown in die following several 5 on the 
oxygen pole occurs, and the oxygen generated on die oxygen pole is carried to a hydrogen pole side by diffusion or the 
convection current, and is considered that a hydrogen peroxide is generated at the reaction of die formula 1 or formula 2 
mentioned above on the hydrogen pole. 
[0014] 

[Equation 5] 2H2 0->H202> 2H H-2e-[00i5] And the hydrogen peroxide generated on these electrodes separates from an 
electrode for diffusion etc., and moves into an electrolyte. Tlus hydrogen peroxide is the strong matter of oxidizing power, and 
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oxidizes many organic substance which constitutes an electrolyte. Although the detailed mechanism is not necessarily clear, in 
many cases, a hydrogen peroxide is considered that it radical-izes and the generated hydrogen-peroxide radical has become the 
direct reacting matter of oxidation reaction. That is, the radical generated at a following reaction like several 6 is considered to 
draw out hydrogen from the electrolytic organic substance, or to cut other association. Although the radical-ized cause is not 
necessarily clear, contact to a heavy metal ion is considered to have the catalysis. In addition, it is thought that heat and light are 
also radical-ized. 
[0016] 

[Equation 6) H202 ->2, OH Or H202->-H+, OOH [0017] It is a time of it being adopted as the American Gemini space airship 
as a power source that are in such a technological background and the fuel cell of a polyelectrolyte mold was put in practical use 
for the first time. The film which sulfonated the styrene-divinylbenzene polymer at this time was used as an electrolyte. However, 
the long duration maintenance of (he engine performance could not be carried out, but the oxidation degradation of an electrolyte 
membrane was raised as the cause. Then, a perfluoro sulfonic-acid polymer (trade name Du Pont Nafion) changes to this, and 
came to be used. The engine performance when this has the description of being the polymer of the perfluoro mold which 
permuted all the hydrogen of a hydrocarbon by the fluorine, and reactivity being very scarce and hardly receiving oxidation also 
to a hydrogen peroxide to many chemicals and uses it for a fuel cell was what is maintained for a long period of time. 
[0018] On the other hand, various ingredients which oppose the perfluoro sulfonic-acid polymer of all these fluorine systems are 
also examined, for example, it is Switzerland patent Appl.02 as an example of examination of polyelectrolytes other than a 
fluorine system electrolyte. There are bridge formation mold polystyrene graft resin film which introduced the sulfonic group of 
636 / 93-6, polyether sulphone resin film which introduced the sulfonic group of JP, 10-459 13, A. Moreover, for example, the 
sulfonic acid type polystyrene-graft-ethylene-tetrafluoroethylene copolymer (ETFE) film which consists of a principal chain 
made by copolymerization of a carbonization fluorine system vinyl monomer and a hydrocarbon system vinyl monomer and a 
hydrocarbon system side chain which has a sulfonic group is proposed by JP, 9- 102 3 22, A. 

[0019] Furthermore, the sulfonic acid type Pori (trifluoro styrene)-graft-ETFE film which was made to carry out the graft 
polymerization of the alpha, beta, and beta-trifluoro styrene to the film made by copolymerization of a carbonization fluorine 
system vinyl monomer and a hydrocarbon system vinyl monomer, introduced the sulfonic group into this and was used as the 
solid-state polyelectrolyte film is proposed by U.S. Pat. No. 4,012,303 and U.S. Pat. No. 4,605,685. alpha and beta which 
fluorinated styrene, and beta-trifluoro styrene are used for this instead of styrene on the assumption that recognition, that the 
chemical stability of the polystyrene side-chain section which introduced the aforementioned sulfonic group j s not enough 
[0020] 

[Problem(s) to be Solved by the Invention] However, generally the perfluoro sulfonic-acid polymer of a representing [ with 
Nafion of above-mentioned Du Pont ] all fluorine system is very expensive. Moreover, the mechanical strength with high water 
content also has the description which is not desirable as for it being low etc. And since it was hard to receive chemical 
modification on account of the chemical inertness ** there was almost no room of amelioration. 

[0021] On the other hand, electrolytes other than this perfluoro sulfonic-acid polymer are also above-mentioned Switzerland 
patent Appl.02. Non-fluorine system electrolyte membranes, such as sulfonic group installation mold polyether sulphone resin 
film shown in the bridge formation mold sulfonic group installation mold polystyrene graft resin film and JP,I0-45913,A of 636 / 
93-6, were easy to manufacture as compared with all the fluorine system electrolyte membranes represented by Nafion, and while 
there was an advantage of low cost, the problem [ mentioned / above ] that oxidation resistance was low was left behind, the 
degradation reaction (oxidationTeaction by me peroxide radica^^ oxidation- 
resistance is low may have low endurance [ as opposed to / generally / a radical in a non-fluorine system compound ] and may 
make a hydrocarbon a frame - a lifting - being easy - it is based on things. 

[0022] Moreover, the sulfonic acid type polystyrene-graft-ETFE film currently indicated by JP,9- 102322, A Although it is made 
possible to raise conductivity by having reinforcement sufficient as solid-state polyelectrolyte film being cheap and for fuel cells, 
and moreover increasing the amount of sulfonic group installation While the oxidation resistance of the principal chain part made 
by copolymerization of a carbonization fluorine system vinyl monomer and a hydrocarbon system vinyl monomer is high, the 
side-chain part which introduced the sulfonic group Since it is the hydrocarbon system macromolecule which is easy to receive 
oxidation degradation, when this is used for a fuel cell, the oxidation resistance of the whole film is inadequate and the problem 
of being scarce is-in endurance. 

[0023] Furthermore, although it is thought that it has solved the above-mentioned problem since the sulfonic acid type Pori 
(trifluoro styrene)-graft-ETFE film currently indicated by U.S. Pat. No. 4,012,303 etc. constitutes the side-chain part from a 
fluorine system macromolecule Since alpha and beta used as the raw material of a side-chain part, and beta-trifluoro styrene are 
difficult to compound, when applying as solid-state polyelectrolyte film for fuel cells is considered, they have the problem of 
cost like the case of above-mentioned Nafion. Moreover, since it is easy to deteriorate, alpha, beta, and beta-trifluoro styrene is 
difficult handling, and it has the property in which polymerization reaction nature is low. Therefore, the problem that the amount 
which can be introduced as a graft side chain is low, and the conductivity of the film obtained is low is left behind. 
[0024] Although the endurance of the bridge formation mold sulfonic acid type polystyrene graft film is high as compared with 
the sulfonic acid type polystyrene graft film which has not introduced bridge formation, by increasing physical association, the 
reason prevents desorption of the component produced by degradation, if the endurance of a macromolecule itself is improved, it 
does not break it, and cannot be said to be an essential improvement further again. 

[0025] Moreover, in order to, control that the ion exchange membrane of a hydrocarbon system deteriorates by peroxide 
radicals, such as a hydrogen peroxide (M202), on the other hand, a catalyst metal is supported in an electrolyte and the technique 
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which disassembles a peroxide is also indicated by JP,6-I03992,A. However, the catalyst metal described by this official report 
aims at carrying out (he direct reaction of hydrogen and the oxygen, are usually noble metals, such as platinum, and has the fault 
to which cost becomes high. Moreover, although these catalyst metals also have the operation which disassembles the hydrogen 
peroxide which degrades an electrolyte, under the environment where oxygen and hydrogen live together, they also have the 
catalysis which generates a hydrogen peroxide by the direct reaction of oxygen and hydrogen, and have the problem that 
degradation of an electrolyte is not necessarily controlled effectively. 

[0026] In addition, effectiveness was restrictive, although it replaced with the electrolyte of a polystyrene system and the attempt 
using the electrolyte of a methyl styrcne system was introduced by J.Membrane Science and 56 (1 99 1 ) 143 for example. 
Moreover, in DOE Report FSEC-CR-857-95, the polymer of an aromatic series system is used for a principal chain, and the 
hydrocarbon system electrolyte membrane which sulfonated these is investigated. Although this expected oxidation resistance 
with a principal chain more expensive than the polymer of a single-stranded mold, just it is not enough as effectiveness. 
Furthermore, endurance was low although the technique of the polyelectrolyte which uses polyolefme as a principal chain was 
indicated by JP.07-050 1 70,A. 

[0027] And although based on the idea that make the macromolecule which is an electrolyte into the structure which is hard to be 
attacked in steric hindrance, or make ( many ] a chemical bond and the macromolecule itself carries out strong defense to an 
attack, with these conventional techniques, the oxidizing power of the oxidizing quality radical generated from a hydrogen 
peroxide etc. was very strong, and was what does not necessarily control degradation of an electrolyte effectively. 
[0028] When it uses as solid-state polyelectrolytes, such as a polyelectrolyte mold fuel cell and water electrolysis equipment, the 
technical problem which is going to solve this invention is to offer cheaply the high endurance solid-state polyelectrolyte 
excellent in the oxidation resistance over a peroxide paying attention to not attacking an electrolyte membrane, if it does not 
radical-ize, even if a peroxide like the hydrogen peroxide (H202) generated by the cell reaction arises. 
[0029] 

[Means for Solving the Problem] In order to solve this technical problem the high endurance solid-state polyelectrolyte of this 
invention [ whether distributed combination of the transition-metals oxide which has the catalyst ability which cracks 
catalytically the peroxide according to claim 1 generated by the cell reaction in a polyelectrolyte ingredient like is carried out, 
and ] Let the thing of whether distributed combination of the compound which carries out distributed combination of the 
peroxide stabilizer which controls disassembly of a peroxide, or has a phenolic hydroxy! group is carried out, or to introduce a 
phenolic hydroxyl group by electrolyte polymer-chemistry association for which one of means is taken at least be a summary. 
[0030] In this case, a solid-state polyelectrolyte ingredient has an electrolyte radical and the hydrocarbon section, and tells an 
electrolyte radical the functional group which has electrolyte ion, such as a sulfonic group and a carboxylic-acid radical. 
Furthermore, the above-mentioned electrolyte radical is introduced into the high molecular compound which has the 
hydrocarbon section at the predetermined rate of installation to the part which can introduce an electrolyte radical. 
[003 1] As an example of a high molecular compound of having the hydrocarbon section Polyether sulphone resin, polyether 
ether ketone resin, straight chain mold phenol -formaldehyde resin, Bridge formation mold phenol formaldehyde resin, straight 
chain mold polystyrene resin, Bridge formation mold polystyrene resin, straight chain mold Pori (trifluoro styrene) resin, Bridge 
formation mold (trifluoro styrene) resin, Pori (2, 3-diphenyl - 1 , 4-phenylene oxide) resin, Pori (allyl compound ether ketone) 
resin, Pori (propine ether sulfone) resin, Pori (phenyl kino SANRIN) resin, Pori (benzyl silane) resin, Polystyrene-graft-ethylene 
tetrafluoroethylene resin, polystyrene-graft-polyvinylidene fluoride resin, polystyrene-graft-tetrafluoroethylene resin, etc. are 

mentionedas an' example. - - - - — - -- - - - 

[0032] the grail copolymer, the polyether sulphone resin, and the polyether ether ketone resin of the ethylene tetrafluoroethylene 
resin which use as a principal chain the ethylene tetrafluoro styrene resin represent by polystyrene-graft-ethylene 
tetrafluoroethylene resin, and use as a side chain the hydrocarbon system giant molecule which can introduce an electrolyte 
radical especially be cheap, and since they can control conductivity easily by have sufficient reinforcement and moreover adjust 
the class and the amount of installation of an electrolyte radical when it thin film-ize, they be suitable especially as a high 
molecular compound which have the hydrocarbon section. 

[0033] And the transition-metals oxide contained in this polyelectrolyte has the catalytic activity according to claim 2 which 
cracks catalytically a peroxide like a hydrogen peroxide (H202) like. By containing transition metals in a polyelectrolyte 
ingredient, H202 generated by the cell reaction are decomposed into water (H20) and oxygen (02), and degradation of the 
electrolyte by radical-izing of a hydrogen peroxide is avoided. 

[0034] Especially as this transition-metals oxide, manganese oxide, ruthenium oxide, cobalt oxide, nickel oxide, chromic oxide, 
oxidization iridium, and lead oxide are suitable, and manganese oxide and ruthenium oxide are the most suitable also in this. A 
hydrated compound is sufficient as an oxide and a crystalline or an amorphous object is sufficient as it. The variational method 
of a tran$ition-metals< oxide may solidify, a polyelectrolyte alter distributing an oxide in the solution of a polyelectrolyte, and after 
making a polyelectrolyte contain the transition metals concerned in the form of a soluble or undissolved salt or other compounds, 
it may be made into the form of a solid oxide by hydrolysis, the sol gel reaction, the oxidation reduction reaction, or other 
reactions. 

[0035] Moreover, as a peroxide stabilizer contained in a polyelectrolyte, the compound of tin (Sn) is mentioned as most suitable 
thing, and it is desirable in an oxide or a hydroxide list thai they are those precursors. A hydrated compound is sufficient as a 
compound and a crystalline or an amorphous object is sufficient as it. The variational method of the compound of tin may 
solidify a polyelectrolyte after distributing an oxide in the solution of a polyelectrolyte, and after making a polyelectrolyte 
contain the compound concerned in the form of a soluble or undissolved salt or other compounds, it may be made into the form 
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of an insoluble compound by hydrolysis, the sol gel reaction, the oxidation reduction reaction, or other reactions. 
[0036] And what a peroxide like the hydrogen peroxide (H202) generated by the cell reaction is stable, and a peroxide 
radical-izes by this, and disassembles a polyelectrolyte is avoided by carrying out distributed combination of the compound of 
this tin into a polyelectrolyte. 

[0O37J Furthermore, as a compound which has the phenol ****** (OH) radical contained in a polyelectrolyte, although a 
low-molecular compound is sufficient, since it is easy to be lost by evaporation etc. out of an electrolyte, it is desirable that it is a 
high molecular compound. And as for (he number of the OH radicals which the hide ROKISHI (OH) radical combined the 
phenol nature OH radical with the aromatic series ring of an aromatic series system compound, and were combined with one 
ring, it is desirable that it is 1-3. 

[0038) Moreover, when introducing a phenol nature OH radical by electrolyte polymer-chemistry association, even if it is the 
element which constitutes the principal chain of a high molecular compound, the ring which a phenol nature OH radical 
combines may be an element combined with the principal chain as a side chain, or whichever is sufficient as it. 

[0039) And the electrolyte with which the compound or phenol nature OH radical which has this phenol nature OH radical was 
introduced can prevent effectively that a hydrogen peroxide is generated by the cell reaction, and carry out the trap of the radical 
of that peroxide, and that peroxide radical disassembles a polyelectrolyte even if the radical of a peroxide arises, when it 
radical-izes. 

[0040] 

[Embodiment of the Invention) The example of this invention is explained below at a detail. The example 1 and example 2 of 
introduction and this invention show the example which carried out distributed combination of ruthenium oxide (Ru02) and the 
manganese dioxide (Mn02) as a transition-metals oxide in the polyelectrolyte ingredient. 

[0041] (Example 1) The cation exchange membrane (100 micrometers in thickness) of a commercial styrene divinylbenzene 
sulfonic-acid system came to hand. And it was immersed in the solution which dissolved this film so that ruthenium chloride 
(water) might be set to 0.1M to ethanol for 3 hours. Subsequently, the ruthenium oxide which was immersed in 90-degree C 1M 
sodium-hydroxide water solution in this film for 30 minutes, was immersed for 8 hours and insolubilized at the room temperature 
to the pan at the 0.01 M sulfa ric-acid water solution obtained the electrolyte membrane which (Ru02) distributes as a particle in 
the film. 

[0042] (Example 1 of a comparison) The film which distributed the particle of platinum (Pt) was obtained by being immersed in 
the solution which dissolved this film so that chloroplatinic acid (water) might be set to 0. IM to ethanol for 3 hours using the 
same film as an example I, immersing this film for 30 minutes subsequently to 90-degree C IM sodium-hydroxide water 
solution, and being immersed in a pan at a room temperature for 8 hours at a 0.01M sulfuric-acid water solution. 
[0043] Next, the oxidation-resistant assessment trial was performed about the Ru02 catalyst distribution film obtained in the 
example 1, Pt catalyst distribution film obtained in the example 1 of a comparison, and the non-processed film (with no catalyst). 
This trial is immersed in each film into the water solution which added 2 ppm (Fe2+) of ferric chlorides in hydrogen-peroxide 
(H202) water 3 100-degree C%, and performs oxidation-resistant assessment by measuring weight change of the film after 
10-minute progress. The result is shown in the following table 1. The weight maintenance factor (value x!00(% to which %) 
**(ed) weight of the film after immersion 1 0-minute progress by the weight before being immersed) shows a table 1. 
[0044] 
[A table 1] 
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[0045] Consequently, as shown in a table I, the weight maintenance factor of the Ru02 catalyst distribution film of this example 
1 showed 76% and a high value to being a value with a weight maintenance factor as low by the film of 22% and the example 1 
of a comparison as 35% by the non-processed film, ft became clear from this that it is effective in the oxidation-resistant 
improvement in the polyelectrolyte film of a non-fluorine system to carry out distributed combination of the Ru02 catalyst which 
is a transition-metals oxide into an electrolyte ingredient. 

[0046] Moreover, the water electrolysis eel which uses a platinum porous body as an electrode by the known approach by using 
the film of an example 1, the film of the example I of a comparison, and the non-processed film as an electrolyte, respectively 
was constructed, and a change of an electrical potential difference when 100 mA/cm2 performs water electrolysis by 
80-degree-C underwater with time was measured. The result is shown in drawing 1 . Time amount (h) was taken on the axis of 
abscissa, and the electrical potential difference (V) is taken on the axis of ordinate. 

[0047] Consequently, as shown in drawinfi 1 , when in the case of the non-processed film and the film of the example I of a 
comparison lifting of an electrical potential difference was accepted and 100 hours had passed since immediately after 
electrolysis initiation, by the film of this example I, lifting of an electrical potential difference was hardly accepted to remarkable 
lifting of an electrical potential difference having been accepted. By the non-processed film or the film of the example 1 of a 
comparison, die electrolyte membrane of this example 1 became clear [ that degradation of the film is controlled by combination 
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of Ru02 catalyst ] from this that degradation of an electrolyte has arisen by the cell reaction. 

[0048] {Example 2) The solution of the diniethylformamide of a sulfonation polyether ether ketone was prepared, the solid 
content [ 0.5wt(s)% of] manganese dioxide was blended with this, and the film (50 micrometers in thickness) which a 
manganese dioxide (Mn02) distributes as a particle in the film by the cast method was obtained after churning so that it might 
become a uniform solution. 

[0049] (Example 2 of a comparison) By ihe same approach as an example 2, the film which made the solution of the 
dimethylformamide of a sulfonation polyether ether ketone distribute the particle of 0.5wt(s)% platinum black was obtained. 
[0050] Next, the polyelectrolyte film fuel cell was produced by the known approach by using as an electrolyte the Mn02 catalyst 
distribution film obtained in the example 2, the platinum black distribution film obtained in the example 2 of a comparison, and 
the non-processed film, respectively. And it held in the state of off with the operating temperature of 80 degrees C for 500 hours 
by making the pure hydrogen of 1.5 humidified atmospheric pressures, and the humidified pure oxygen of 1 .5 atmospheric 
pressures into operation gas. And the internal resistance of the fuel cell before and behind 500-hour off maintenance was 
measured. The result is shown in the following table 2. 
[0051] 
[A table 2] 
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[0052] Consequently, as shown in a table 2, in the case of this example 2, most lifting of the internal resistance of a cell was not 
accepted to the internal resistance of a cell having risen substantially in the case of the non-processed film and the film of the 
example 2 of a comparison. By the non-processed film or the film of the example 2 of a comparison, the electrolyte membrane of 
this example 2 became clear [ that degradation of the film is controlled by combination of Mn02 catalyst ] from this that 
degradation of an electrolyte has arisen by the cell reaction. 

[0053] About the above-mentioned examples 1 and 2, and by making a polyelectrolyte distribute transition-metals oxides, such 
as ruthenium oxide (Ru02) and a manganese dioxide (Mn02) Peroxides, such as a hydrogen peroxide (H202) generated by die 
cell reaction, decompose promptly, and become water (H20) and oxygen (02). Since it is prevented that a peroxide radical-izes 
by this and it does not produce destruction of an electrolyte membrane, either, there is also no lifting of the internal resistance of 
the electrolyte membrane in a cell reaction, it is stabilized, and high electric generating power is obtained. 
[0054] And actually, if the polyelectrolyte film with which what was 100-hour durable time amount blended the transition-metals 
.^ de T'f. h ^! Is . m * e fueI ccl1 which ^ the electrolyte membrane of the conventional styrene system in the durability test is 
used as a source of power for automobiles, *"e result that durable time amount is prolonged even in 20*00 hours is also obtained 
This is made into the mileage of an automobile and is equivalent to tens of thousands of km - 100,000km. 
[0055] Next, the example 3 and example 4 of this invention show the example which carried out distributed combination of the 
stannic-acid ghost (the first tin oxide SnO, the second tin oxide Sn02) in the polyelectrolyte ingredient. 
[0056] The cation exchange membrane (100 micrometers in thickness) of the styrene divinylbenzene sulfonic-acid system of 
marketing which came to hand is immersed in 0.1 M water solution of tin chloride (SnCI2) for 3 hours. (Example 3) 
Subsequently, the electrolyte membrane with which the stannic-acid ghost (the first tin oxide SnO) which was immersed in 
90-degree C 1M sodium-hydroxide water solution for 30 minutes, was immersed in the pan at the room temperature for 8 hours 
at the 0.01M sulruric-acid water solution, and insolubilized by hydrolysis distributes this film as a particle in the film was 
obtained. 

[0057] Next, the SnO distribution film obtained in the example 3 and the non-processed film were immersed, respectively into 
the water solution which added 2 ppm (Fe2+) of ferric chlorides in hydrogen-peroxide (H202) water 3 1 00-degree C%, and 
oxidation-resistant assessment was performed by measuring weight change of the film after 10-minute progress. The result is 
shown m the following table 3. In a tabic 3, value x!00% which **(cd) weight of the film after immersion 10-minute progress by 
the weight before being immersed shows the weight maintenance factor (%). 
[0058] 
[A table 3] 
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[0059] Consequently, as shown in a table 3, the weight maintenance factor of the SnO distribution film of this example 3 showed 
65% and a high value to weight maintenance factors being 22% and a low value by the non-processed film. It became clear from 
this that it is effective in the oxidation-resistant improvement in the polyelectrolyte film of a non-fluorine system to carry out 
distributed combination of the stannic-acid ghost into an electrolyte ingredient. 

[0060] (Example 4) The second solid content [ 0.5wt(s)% of] tin oxide (Sn02) was blended with the solution of the 
dimethylformamide of a sulfonation polyether ether ketone, and the film (50 micrometers in thickness) which the tin oxide 
(Sn02) distributes as a particle in the film by the cast method was obtained after churning so that it might become a uniform 
solution. 

[0061] And the polyelectrolyte film fuel cell was produced by using as an electrolyte the Sn02 distribution film obtained in the 
example 4, and the non-processed film, respectively. And it held in the state of off with the operating temperature of 80 degrees 
C for 500 hours by making the pure hydrogen of 1.5 humidified atmospheric pressures, and the humidified pure oxygen of 1.5 
atmospheric pressures into operation gas. While change of the internal resistance of the fuel cell under the 500-hour off 
maintenance is shown in drawing 2 , the value of the internal resistance before and behind processing is shown in the following 

[0062] 



[A table 4) . 
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[0063] Consequently, as shown in the graph of aging of drawing 2 , and die data of a table 4, in the case of this example 4, most 
lifting of the internal resistance of a cell was not accepted to the internal resistance of a cell having risen substantially in the case 
of the non-processed film. By the non-processed film, the electrolyte membrane of this example 4 became clear [ that 
degradation of the film is controlled by combination of Sn02 ] from this that degradation of an electrolyte has arisen by die cell 
reaction. 3 

[0064] About the above-mentioned examples 3 and 4, it is a stannic-acid ghost (by distributing the first tin oxide SnO and the 
second tin oxide Sn02) to a polyelectrolyte. Peroxides, such as a hydrogen peroxide (H202) generated by the cell reaction are 
stable, and radical -ization is prevented. 'Hie destruction (attack) by the peroxide radical of an electrolyte membrane is prevented 
by tins, and (here is also no lilting of the internal resistance of the electrolyte membrane in a cell reaction, it is stabilized, and 
high electric generating power is obtained. 

[0065] And the example 5 and example 6 of this invention show further the example which carried out distribution combination 
Mm? compound which has a phenol namre. OH radical m the phenol nature OH 

radical by electrolyte polymer-chemistry association. 

[0066] (Example 5) The cation exchange membrane (100 micrometers in thickness) of the SUCHIRENJI-vinylbeiizene 
sulfomc-acid system of marketing which came to hand was immersed in 1% methanol solution of Para-t-butylphenol for 1 hour 
and this was dried at the room temperature, after being succeeding^ immersed in 3% solution of formaldehyde for 30 minutes ' 
And further, after leaving it in a 80-degree C electric furnace for 8 hours, the methanol washed and this obtained the electrolyte 
membrane which blended the phenol resin in which P ARATATO butylphenol and formaldehyde carried out the 
polycondensation into the cation exchange membrane of a SUCHIRENJI-vinylbenzene sulfonic-acid system 0 95% with dry 
weight. J 

[0067] Next, the phenol nature OH radical installation film obtained in the example 5 and the non-processed film were 
immersed, respectively into the water solution which added 2 ppm (Fe2+) of ferric chlorides in hydrogen-peroxide (H202) water 
3 100-degree C%, and oxidation-resistant assessment was performed by measuring weight change of the film after lO-minute 
progress. The result is shown in the following table 5. In a table 5, value xl00% which **(ed) weight of the film after immersion 
1 0-minute progress by the weight before being immersed shows the weight maintenance factor (%) 
[0068] " v '* 

[A table 5] 
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[0069] Consequently, as shown in a table 5, (he weight maintenance factor of the phenol namre OH radical installation film of 
this example 5 showed 55% and a high value to weight maintenance factors being 22% and a low value by the non-processed 
film. It became clear from this that it is effective in the oxidation-resistant improvement in the polyelectrolyte film of a 
non-fluorine system to introduce a phenol nature OH radical into an electrolyte ingredient. 

[0070] (Example 6) In the solution of the dimethyl formamide of a sulfonation polyether ether ketone, the alkylphenol resin 
(trade name :P S285 1 .) by Gun-ei Chemical Industry Co., Ltd. was mixed by 1% per dry weight of a sulfonation polyether ether 
ketone of blending ratio of coal. And after agitating so that it may become a uniform solution, the electrolyte membrane (50 
micrometers in thickness) with which phenol resin was blended by the cast method was obtained. 

[007 1] And the polyelectrolyte film fuel cell was produced by using as an electrolyte the film with which the compound which 

has the phenol OH radical obtained in the example 6 was blended, and the non-processed film, respectively. And it held in the 

state of off with the operating temperature of 80 degrees C for 500 hours by making the pure hydrogen of 1.5 humidified 

atmospheric pressures, and the humidified pure oxygen of 1.5 atmospheric pressures into operation gas. While change of the 

internal resistance of the fuel cell under the 500-hour off maintenance is shown drawing 3 , the value of the internal resistance 

before and behind processing is shown in the following table 6. 
[0072] 

[A table 6] 
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0073] Consequently, as shown in the graph of aging of drawing 3 , and the data of a table 6, in the case of this example 6, most 
lifting ot the internal resistance of a cell was not accepted to the internal resistance of a cell having risen substantially in the case 
ot the non-processed film. By the non-processed film, the electrolyte membrane of this example 6 became clear [ that 
degradation of the film is controlled by combination of a high molecular compound which has a phenolic group ] from this that 
degradation of an electrolyte has arisen by the cell reaction. 

[0074] By blending with a polyelectrolyte the compound which has a phenol nature OH radical about the above-mentioned 
examples 5 and 6 Or by introducing a phenol nature OH radical by combination association Even if peroxides, such as a 
hydrogen peroxide (H202) generated by the cell reaction, radical-ize The trap of this is carried out by the phenol nature OH 
radical, and the destruction (attack) by the peroxide radical of an electrolyte membrane is prevented by this, and there is also no 
is obtained " resistance of the eIectl -olyte membrane in a cell reaction, it is stabilized, and high electric generating power 

[0075] And as for this invention, it is needless to say for alterations ntidvSia the rangelvMch'iSnorKini^d tothe 
above-mentioned example at all, and does not deviate from the meaning of this invention to be possible. For example, although 
the s electrolyte membrane used in the above-mentioned example was the thing of a styrene divinylbenzene sulfonic-acid system 
and a sulfonation polyether ether ketone / dimethylformamide, it is applicable also to various kinds of electrolyte ingredients 
which are known from the other former or will be developed newly from now on. 

[0076] Moreover, it cannot be overemphasized as what had the catalytic activity to which the transition-metals oxide by which 
distributed combination is carried out also cracks catalylically a peroxide like a hydrogen peroxide (H202) in the electrolyte 
membrane that various kinds of transition-metals oxides other than Ru02 and Mn02 of the above-mentioned example are 

[0077] Furthermore, if the peroxide which also generates the peroxide stabilizer by which distributed combination is carried out 
at an electrolyte membrane by the cell reaction besides [ not only ] the first tin oxide (SnO) of an example and the second tin 
oxide (5>n02) but .Is hydroxide is maintained at stability and the radical-ization is prevented, various kinds of stabilizers will be 
applied in accordance with the meaning of this invention. 

[0078] | As for not only the thing of the above-mentioned example but various kinds of phenol nature polymeric materials being 
applied, it is also needless to say that the compound which has a phenol nature OH radical is blended with an electrolyte 
membrane further again, or a phenol nature OH radical is introduced into an electrolyte by the chemical bond, and in order to 
carry out the trap of what the peroxide radical-ized in short, introducing the compound which has the OH radical meets the 
meaning of this invention. 
[0079] 

[Effect of the Invention] According to the high endurance solid-state polyelectrolyte of this invention, like a publication to claims 
'It*™ ? * he h5 f °8 c,1 P eroxide ( H202 ) 8 ene 'a«ed by cell reactions, such as a fuel cell and water electrolysis Catalytic 
cracking is earned out to the electrolyte with the transition-metals oxide by which distributed combination is carried out Or 
since the radical-ization is prevented by peroxide stabilizer like a tin compound or it is defanged by installation of a phenol 
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nature OH radical etc., degradation of the electrolyte itself is avoided, and a lasting activity is attained. 

[0080} And since the oxidation resistance over the peroxide generated by the cell reaction in this way improves remarkably, even 
if it does not use the perfluoro sulfonic-acid electrolyte membrane of an expensive fluorine system, it is very effective to apply to 
a comparatively cheap polystyrene system, a polyether system, other non-fluorine system electrolyte membranes, or various 
kinds of hydrocarbon system electrolyte membranes, and the platinum (Pt) catalyst for which the matter blended with an 
electrolyte has generally been conventionally used as a reaction catalyst of hydrogen and oxygen from it being the oxide of 
transition metals - an expensive catalyst [ like ] - it is not necessary to use - the economical expensive ** - it is large. [0081] 
Therefore, this electrolyte is expected very much not only from special applications, such as an object for space, and a military 
fuel cell, but from the application to noncommercial uses, such as a fuel cell as a source of low-pollution power for automobiles. 



[Translation done.] 
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aufc i . 5$&<nmmmtizb ix. 8 <rco 

#M?HJ^t' 5 0 0 ^fflB8!8*9BT*«^ Lfc . * <0 5 0 0 

[0072] 
[156] 



04/01/2004, EAST Version: 1.4.1 



(8) 



2001-1 18591 



13 



14 



am 


-mm 

(7iWfl: OH 




mm 

(mQcm') 


58 


52 


am 

(aiQ cm 1 ) 


6 0 


i 06 



(0073] -f-Oifel. H3<7)^B^-ffc0^77t5<k^ 

z<ozb£*). mmmx-tzmKititzs: 

(0074] lUmhtm 5H£l/6 iz-OK 

-ikfcJOs &SUi7x7-/MxOH&£fc£££fc 
J: OSAt k ce<fc 0 . ftitftftcJ: Of&feLfciSiS 
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